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— Relation between General Relativity, 1-brane theory and cosmology

— Cosmoloqgy iscyclicin Mass and Time (Big Bang and mini-inflation
% 4 (Big J astr-p?VOOO?lOO

— The*physical singularity” in black holes (dark matter, rivers of gravity)
e Beyond Dirac
— SU(3) asanoncommutative 3D matrix algebra (QC/ED)

+ SM geometric 1-brane states (oscillating neutrino, natural extra dimensions)
A more detailed presentation is at: http://dpf2002.vel opers.net/talks pdf/154talk.pdf

physics/9712042
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€lidw)| SJA® string theory and general relativity

=(co,,, +ising, €' |51 define R-S scale factor | =f($])

Fix g,., cosmological (imaginary*) time, to represent the present
regroup and identify: *ref Steven Hawking' s public lecture at the APS centennial

_ _ Yieldsan explicit 1-brane with mass and intrinsic curvature
=(G,,t1B,)[sIN  (complex gravity or energy(?) terms, here 51 represents
ageneric particle in QC/ED noncommutative matrix algebra

see JHEP06(2000)044= hep-th/0005015
The sum of the mass & energy of al particlesis finite, set it equal to 1

Se(i G )‘Xﬁzl =(cox,, +ising,.)€' , q, variable
1

U = Bc}/ gravitational holography, quantum particle states
o on’'t cause the sum to diverge: PRL 89(8)/081301
regroup and re-identify:
Gt & Yielding aformulafor General Relativity which is
=T 4 T, =1 variable over cosmological (imaginary*) time-scales
L grm L grm Can re-arrange to get the usual GR equation, except the factor i

see PRL 87(14)/141302= astro-ph/0105317
and gr-qc/0012094

using Euler’ srule yields aresult identified as the observed
cosmologica formula: W .+ W =1



T.=In(T/T)/42
(X,y,z) curled up Both axes use R-S scaling

T, @00 trillion years
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Current epoch of mini-inflation astro-ph/9812133
Dark Energy proposed to be ‘residual white holes’
(observed as supernovae and/or burstars ?)

(relal'g) curled up

T,=10°s ( rJ My,
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1. Mass present, normalized

Cyclic cosmology has 9-D space plus 2-D “imaginary time”
(necessary to write boundary conditions for cosmology) I'
\ | / -
---------- INf((M ;,- My)/M ] : Dark Matter, see astro-ph/0206264
/ [l

- == In[(M,..-M_)/M ] : Dark Ener "
[(M iy M)/ M, % 27 Primordeal Black Holes

i
M Guth’sinflationary Big-bang cosmology
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Planck scale ®



Black hole “physical singularity” = minimal object in 3-space

\
©'99 £
Planck scale=Ca’
AdSCFT, Maldacena hep-th/9711200 % 20 1o ° 1o R =
/ Galactic Longitude (degrees)

Bilateral asymmetry proposed as the origin of Galactic Annihilation Fountain astro-ph/9705070
/

Courtesy of O. D. Dixon (University of California, Riverside) and W. R. Purcell (Horthwestern University)

S, =YArea  Bekenstein-Hawking area-entropy law (hep-th/9601029)
In agreement with Hayward, Mukohyama & Ashworth (gr-qc/9810006)
‘entanglement entropy’ when strings (1-branes) are densely
entangled on a surface of the tetrahedral physical singularity.
The physical singularity is analogous to a Higg' sboson by considering it as a
4-string interaction vertex, see Kaku (Phys Rev D 41, p3734, 1990)

I...the end of acosmic string or River of Gravity astro-ph/0206264, /0201058, /0206121, /0107493
Information is preserved since each particle is ‘assembled’ or ‘spun’ onto the cosmic string



€lidw)| SN® explicit 1-brane (nee string) theory

=(cosq,, +ising, )€ |SIfF(a w1 Gun)€ | |S]fidefines the Planck-scale unit area
(1-brane >Planck scale, Arkani-Hamad, Phys Today) and a unit of intrinsic curvature

Combinatorial . . . . . . Geometry of the QC/ED 1-brane

Cube |mages were produced with consent of Normal matter haS QCD fi eI dS RBG ri ght' hande Wﬂ:t_he
Seven Towns Ltd, solely for theauthor’suse.  orientation/vel ocity vector (@c), ® T,V; RGB® T,V

The 1 -cube represents QC/ED only when  Qcp color isidentified by the orientation of intrinsic spin and
colored asin a QCD color-charge curvature with respect to the RBG color fields

10 e i S eora®  Chargeis carried by T, sign isidentified by whether the 1-brane
' IS convex or concave wrt to (c) orientation
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|Huduﬁ:(alpn+i gpn) |e! suaks[ (G CGC)(C'YCY )(Y GYG)]2i (Orientiworld, hep-th/0109054)

Mass is determined by the cross-sectiona
area of the 1-brane world sheet, a

n function of both a' and ¢, with scalar
m | =9(relglg, COSD, COSD;, COSD;)
(Harari, 1982) VYV (ref Quantum Gravity,

NP ] e PRL (1990) V64 p127
Hp fF@' G ) e mrawrBMYMY )Y CYC)?BA g pri (2001) v87 181301)

TTV=U=p,

VvTv=d




VA * 3p — 2 W=, Z° in accord with Dirac: only half-spin elementary fermions in nature
OY.(NY,(ndr=aq <a ‘r><r ‘ b> hitp://www.aps.org/BA PSA PRO8/abs/ S1130005.html

(ref Shiff, Eqn 23.26')
=SLR MG R?(YR™Y "R)2/{RM R"M)2R2GM "RCf » - = -@— - - ((

Combinatorial . . . . . . Geometry of the QC/ED 1- brane

Moving cube images can also be produced using Jav

QC/ED symmetry group SU(3)xSU(2)xU(1). gluon color exchange requires ‘ quantum precession’.
The combinatorial algebra and geometry of The second and third families of particles are thus
the gluons provides an explanation for the ~ constructed by quantum precession (bound gluon) on a

existence of three particl e families? single quark.

The geometry of the gluon, as along
1« 1 thin strip, explains the partial success
of the L und open-string model (with
g +23 thickness to model mass)
d v3 ® Tripartite 1-brane photon
proton '/\/’
©'83-02 no area\ NO Mass

H, ofF(aH c;un)e' k], . i G —aa|Y |RFFEBR| &' 9v(CB C B)RB 1}

_ | |
=(a' un+| Cun )|€" 3auarks gluon|, 7y \ Necessary & Sufficient extra dimensions

Tripartite 1-brane construction of an
oscillating neutrino, having naturally and
consistently defined mass (hep-ex/9807003)
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